Enhancement of translation elongation in neurons by brain-derived neurotrophic factor: implications for mammalian target of rapamycin signaling.
The effects and signaling mechanisms of brain-derived neurotrophic factor (BDNF) on translation elongation were investigated in cortical neurons. BDNF increased the elongation rate approximately twofold, as determined by measuring the ribosomal transit time. BDNF-accelerated elongation was inhibited by rapamycin, implicating the mammalian target of rapamycin (mTOR). To explore the mechanisms underlying these effects, we examined the protein phosphorylation cascades that lead to the activation of translation elongation in neurons. BDNF increased eukaryote elongation factor 1A (eEF1A) phosphorylation and decreased eEF2 phosphorylation. Whereas eEF2 phosphorylation levels altered by BDNF were inhibited by rapamycin, eEF1A phosphorylation was not affected by rapamycin or PD98059, a mitogen-activated protein kinase kinase (MEK) inhibitor. BDNF induced phosphorylation of eEF2 kinase (Ser366), as well as decreased its kinase activity. All these events were inhibited by rapamycin. Furthermore, mTOR siRNA, which reduced mTOR levels up to 50%, inhibited the BDNF-induced enhancement in elongation rate and decrease in eEF2 phosphorylation. These results strongly suggest that BDNF enhances translation elongation through the activation of the mTOR-eEF2 pathway.